Distribution of glucose transporters and insulin receptors in the plasma membrane and transverse tubules of skeletal muscle.
The distribution of glucose transporters and of insulin receptors on the surface membranes of skeletal muscle was studied, using isolated plasma membranes and transverse tubule preparations. (i) Plasma membranes from rabbit skeletal muscle were prepared according to Seiler and Fleischer (1982, J. Biol. Chem. 257, 13862-13871), and transverse tubules from rabbit skeletal muscle were prepared according to Rosemblatt et al. (1981, J. Biol. Chem. 256, 8140-8148) as modified by Hidalgo et al. (1983, J. Biol. Chem. 258, 13937-13945). The membranes were identified by the abundance of nitrendipine receptors in the transverse tubules, and their relative absence from the plasma membranes. (ii) Plasma membranes and transverse tubules were also isolated from rat skeletal muscle, according to a novel procedure that isolates both fractions from the same common homogenate. (iii) Glucose transporters were detected by D-glucose protectable binding of the specific inhibitor [3H]cytochalasin B, and insulin receptors were detected by saturable binding of 125I-insulin. The concentration of glucose transporters was about threefold (rabbit) or fivefold (rat) higher in the transverse tubule membrane compared to the plasma membrane, whereas the insulin receptor concentration was about the same in both membranes. These results indicate that the glucose transporters on the surface of the muscle are preferentially segregated to the transverse tubules, and this poses interesting consequences on the functional response of glucose transport to insulin in skeletal muscle.